




































































































































































































































































Sulfate	reduction:	 	2[CH2O]	+	SO42-	à	H2S	+	2HCO3-	 -77	4H2	+	SO42-	+	H+	à	HS-	+	4H2O	 -152	CH3COO-	+	SO42-	+	2H+	à	2CO2	+	HS-	+	2H2O	 -41	
Methane	production:	 	4H2	+	HCO3-	+	H+	à	CH4	+	3H2O	 -136	CH3COO-	+	H+	à	CH4	+	CO2	 -28	
Acetogenesis:	 	4H2	+	2CO3-	+	H+	à	CH3COO-	+	4H2O	 -105	
Fermentation:	 	CH3CH2OH	+	H2O	à	CH3COO-	+	2H2	+	H+	 10	CH3CH2COO-	+	3H2O	à	CH3COO-	+	2HCO3-	+	3H2	+	H+	 77			 	
	 34	
Table	1.2	Sources	for	benthic	flux	measurements	listed	by	region	and	sampling	devices	used.2	
Region	 Source	 Sampling	device	1-Arctic	 Link	et	al.	(2013)	 Box	core	2-Bering	Sea	 Rowe	and	Phoel	(1992)	 Multicore	3-British	Columbia	 Belley	et	al.	(2016)	 ROPOS	Push	core	4-Washington	 Devol	and	Christensen	(1993)	 Benthic	chambers	5-Oregon-California	 Berelson	et	al.	(2013)	 Benthic	chambers	6-California	 Hammond	et	al	(1985)	 Benthic	chambers	6-California	 Berelson	et	al.	(1996)	 Benthic	chambers	6-California	 Berelson	et	al.	(2002)	 Benthic	chambers	6-California	 Berelson	et	al.	(1987)	 Benthic	chambers	(landers)	6-California	 Smith	et	al.	(1979)	 Grab	respirometer	6-California	 Bender	et	al	(1989)	 Benthic	chambers	(landers)	7-Pacific	equatorial	 Berelson	et	al.	(1990)	 Benthic	chambers	(landers)	7-Pacific	equatorial	 Hammond	et	al.	(1996)	 Benthic	chambers	(landers)	8-North	Atlantic	 Belley	and	Snelgrove	(unpublished	data)	 Multicore	8-North	Atlantic	 Rowe	et	al.	(1975)	 Bell	jar	8-North	Atlantic	 Smith	et	al.	(1978)	 Grab	respirometer	9-Gulf	of	Mexico	 Nullally	et	al.	(2013)	 Batch	Micro-Incubation	Chambers	10-North	Sea	 Van	Raaphorst	(1992)	 Sediment	cores	11-Adriatic	Sea	 Hammond	et	al.	(1999)	 Benthic	chambers	11-Adriatic	Sea	 Tahey	et	al.	(1996)	 Benthic	chambers	and	modified	box	corer	12-Gulf	of	Lions	 Denis	and	Grenz	(2003)	 Multicorer	13-Australia	 Berelson	et	al.	(1998)	 Benthic	chambers			 	
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Table	1.3	Environmental	data	and	abbreviations	for	Random	Forests	analyses.3	




Flux	 Variable	1	 Variable	2	 Variable	3	 Cross-
validated	R2	
Oxygen	 Elevation	 Lutz_POC	 VGPM_SVI	 0.80	
Ammonium	 Oxygen	 Mega.biom.mean	 TPI	 0.45	
Nitrate	 VGPM_mean	 Slope	 Lutz_POC	 0.71	
Nitrite	 TPI	 Slope	 TRI	 0.61	
NOx	 Slope	 VGPM_mean	 VGPM_svi	 0.75	
DIN	 Bact.biom.mean	 Silicate	 VGPM_mean	 0.46	
Silicate	 Chl_mean	 TRI	 Lutz_POC	 0.82	



























































*Published as Belley, R., Snelgrove, P.V.R., Archambault, P., Juniper, S.K. (2016) 
Environmental drivers of benthic fluxes variation and ecosystem functioning in 





















































































































Source	of	variation	 df	 MS	 Pseudo-F	 P	(perm)	Region	 1	 36.868	 7.915	 <0.01	Residuals	 23	 4.658	 	 	Total	 24	 	 	 	
Temporal	and	spatial	variation	in	Salish	Sea	
Source	of	variation	 df	 MS	 Pseudo-F	 P	(perm)	Site	 3	 13.395	 4.092	 <0.01	Date	 2	 15.854	 4.843	 <0.01	Site	x	Date	 2	 5.564	 1.700	 0.076	Residuals	 19	 3.273	 	 	Total	 26	 	 	 	
Spatial	variation	in	NE	Pacific	




Variable	 AICc	 SS	(trace)	 Pseudo-F	 P	 Prop.	 Cumul.	 Res.df	
Temp	 77.53	 43.89	 8.54	 <0.01	 0.163	 0.163	 44	
Chla:Phaeo	 72.82	 31.87	 7.06	 <0.01	 0.118	 0.281	 43	
C:N	 69.85	 21.46	 5.22	 <0.01	 0.079	 0.360	 42	
DO	 67.18	 18.45	 4.90	 <0.01	 0.68	 0.428	 41	
MGS	 65.68	 13.33	 3.78	 <0.01	 0.049	 0.478	 40	
Porosity	 65.04	 10.15	 3.03	 0.012	 0.038	 0.515	 39			 	
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Table	2.4	Percent	variation	explained	by	individual	axes	and	relationships	between	dbRDA	coordinate	axes	and	orthonormal	variables	from	Distance-based	linear	model	(DistLM)	of	benthic	fluxes	against	environmental	drivers	measured	in	the	Salish	Sea	and	NE	Pacific	in	May/July	2011,	and	September	2013.8	














O2	 -44.10	 -1.68	 0.89	 -0.89	 N/A	 N/A	 -0.14	 NA	 8.01	 0.78	(0.75)	 <0.001	 1.91	
NH4+	
(log10)	 3.76*	 0.10	 N/A	 0.04*	 1.76	 N/A	 0.03	 0.01	 -0.47*	 0.60	(0.54)	 <0.001	 0.37	
NO3-	 2450.28*	 -89.95	 90.49*	 -33.91*	 N/A	 703.99	 N/A	 N/A	 -334.13*	 0.47	(0.41)	 <0.001	 253.7	
NO2-	 20.15*	 N/A	 -3.88	 2.79	 -26.52	 15.46*	 N/A	 N/A	 -9.72*	 0.39	(0.30)	 0.003	 9.07	
Si(OH)4	 -7450.07	 N/A	 1086.48	 N/A	 -9272.87	 3066.59*	 N/A	 -11.27*	 N/A	 0.55	(0.51)	 <0.001	 1452	































*Published as Belley, R., Snelgrove, P.V.R. (2016) Relative contributions of 
biodiversity and environment to benthic ecosystem functioning. Frontiers in Marine 







































































































SI	 07-2011	 3	 48°39.25	 123°29.20	 97	 8.72	 1.51	 4.7	 0.23	 8.42	 66.28	 78.62	 3.45E+08	
SI	 09-2013	 4	 48°39.25	 123°29.17	 97	 9.24	 0.97	 3.7	 0.23	 10.01	 73.48	 87.76	 7.66E+07	
SoGE	 05-2011	 4	 49°02.56	 123°19.15	 173	 8.25	 4.88	 13.0	 0.22	 9.51	 64.31	 87.29	 1.01E+08	
SoGE	 09-2013	 4	 49°02.55	 123°18.97	 167	 9.65	 2.42	 5.8	 0.18	 34.89	 64.40	 112.86	 7.57E+07	
SoGC	 07-2011	 3	 49°02.42	 123°25.51	 301	 8.63	 2.86	 12.0	 0.21	 8.77	 83.64	 27.30	 9.07E+07	
DDL	 07-2011	 3	 49°05.05	 123°19.75	 107	 8.91	 3.23	 14.7	 0.59	 16.97	 60.79	 95.66	 1.48E+08			 	
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Table	3.2	Biological	traits	used	in	the	functional	diversity	analysis.	Categories	and	levels	are	defined	as	per	sources	provided	in	Section	3.3.6.11	




Source	of	variation	 df	 MS	 Pseudo-F	 P	(perm)	Site	 3	 7815.9	 6.921	 0.0001	Residuals	 17	 1129.3	 	 	Total	 20	 	 	 	
Benthic	flux	variation	


































































































Source	of	variation	 df	 MS	 Pseudo-F	 P	(perm)	Site	 1	 16.58	 1.89	 0.29*	Treatment	 1	 33.23	 12.69	 <0.01	Site	x	Treatment	 1	 8.77	 3.35	 0.03	Residuals	 12	 2.62	 	 	Total	 15	 	 	 	
Benthic	community	assemblages	
Source	of	variation	 df	 MS	 Pseudo-F	 P	(perm)	Site	 1	 16941.00	 29.87	 <0.01*	Treatment	 1	 1332.70	 1.26	 0.20	Site	x	Treatment	 1	 567.10	 0.54	 0.74	Residuals	 12	 1056.10	 	 	Total	 15	 	 	 	
Benthic	community	diversity	indices	












Bipalponephtys	cornuta	 2.06	 NA	 40.29	 40.29	




NA	 3.41	 12.78	 12.78	
Cumella	sp.	 NA	 2.72	 9.07	 21.84	
Tanaidacea	 NA	 2.46	 8.46	 30.30	
Bivalvia	 NA	 2.20	 7.95	 38.25	
Bipalponephtys	cornuta	 NA	 2.15	 7.81	 46.07	
Levinsenia	gracilis	 NA	 2.02	 7.13	 53.20	
SI	&	SoGE	(Ave.	dissim.	=	77.70)	
Cumella	sp.	 0	 2.72	 7.31	 7.31	
Mediomastus	
californiensis	
0.85	 3.41	 6.98	 14.30	
Tanaidacea	 0	 2.46	 6.60	 20.89	
Galathowenia	oculata	 0	 2.12	 5.65	 26.54	
Levinsenia	gracilis	 0	 2.02	 5.46	 32.00	
Bivalvia	 0.53	 2.20	 4.50	 36.50	
Eteone	sp.	 0	 1.22	 3.27	 39.77	
Leucon	sp.	 0	 1.14	 3.11	 42.88	
Ophelina	acuminata	 0	 1.12	 3.09	 45.97	
Dexaminidae	 0.09	 1.13	 2.88	 48.84	





df	 MS	 F	 P	
O2	uptake	Site	 1	 57.68	 7.91	 0.016	Treatment	 1	 13.08	 1.79	 0.205	Si	x	Tr	 1	 5.16	 0.71	 0.417	Residuals	 12	 7.29	 	 	
Ammonium	(√)	Site	 1	 39	 0.18	 0.678	Treatment	 1	 18370	 84.31	 <0.001	Si	x	Tr	 1	 20	 0.09	 0.766	Residuals	 12	 218	 	 	
Nitrate	Site	 1	 22064	 0.38	 0.552	Treatment	 1	 550060	 9.35	 0.010	Si	x	Tr	 1	 460415	 7.82	 0.016	Residuals	 12	 58854	 	 	
Nitrite	(√)	Site	 1	 0.14	 0.03	 0.856	Treatment	 1	 25.59	 6.19	 0.029	Si	x	Tr	 1	 11.48	 2.77	 0.122	Residuals	 12	 4.14	 	 	
Silicate	(√)	Site	 1	 12123	 29.10	 <0.001	Treatment	 1	 4068	 9.76	 0.009	Si	x	Tr	 1	 0	 0	 0.993	Residuals	 12	 417	 	 	




Variable	 AIC	 F	 P	 Prop.	 Cumul.	
FEve	 13.40	 2.64	 0.090	 0.086	 0.086	
Simp	 15.03	 3.68	 0.055	 0.381	 0.467	
FRic	 15.19	 3.80	 0.040	 0.239	 0.706	
CWM.Mi.Slow	 16.53	 4.86	 0.030	 0.094	 0.800	
CWM.Ri.UD.conv	 16.87	 5.16	 0.020	 0.074	 0.874			 	
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Table	4.5	Percent	variation	explained	by	individual	axes	and	relationships	between	RDA	coordinate	axes	and	orthonormal	variables	from	redundancy	analysis	of	benthic	fluxes	in	natural	incubations	against	functional	and	taxonomic	diversity	indices	measured	in	Saanich	Inlet	and	the	Strait	of	Georgia	in	September	2013.17	




Variable	 AIC	 F	 P	 Prop.	 Cumul.	
CWM.Feed.O	 13.09	 2.43	 0.090	 0.161	 0.161	
CWM.Feed.Dt	 13.45	 2.67	 0.075	 0.158	 0.319	
CWM.Size.L	 13.90	 3.00	 0.040	 0.184	 0.503	
ES(25)	 14.60	 3.44	 0.010	 0.298	 0.801			 	
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Table	4.7	Percent	variation	explained	by	individual	axes	and	relationships	between	RDA	coordinate	axes	and	orthonormal	variables	from	redundancy	analysis	of	benthic	fluxes	in	enriched	incubations	against	functional	and	taxonomic	diversity	indices	measured	in	Saanich	Inlet	and	the	Strait	of	Georgia	in	September	2013.19	


















































































































(μmol/m2/d)	SI-1-07-11	 -14.10	 15.78	 6.02	 -336.43	 2138.52	 -142.78	SI-2-07-11	 -16.97	 -15.54	 -33.62	 -419.61	 4688.91	 -154.09	SI-3-07-11	 -32.86	 67.08	 -67.65	 -1018.62	 9924.88	 -468.45	SI-6-09-13	 -8.78	 885.46	 -8.50	 -550.91	 413.41	 -122.91	SI-7-09-13	 -6.49	 19.54	 -34.70	 -567.28	 710.14	 -242.30	SI-8-09-13	 -10.57	 639.34	 -0.39	 -239.79	 2162.96	 -45.51	SI-10-09-13	 -6.61	 176.10	 -33.08	 -61.88	 307.42	 -210.98	SoGE-3-05-11	 -9.54	 863.11	 -68.70	 -349.43	 6610.73	 156.72	SoGE-4-05-11	 -7.82	 38.87	 -11.85	 -92.38	 3844.44	 181.41	SoGE-5-05-11	 -6.80	 -83.22	 -24.95	 -103.73	 3302.75	 251.75	SoGE-6-05-11	 -9.21	 12.91	 -79.96	 -196.79	 5515.63	 230.41	SoGE-16-09-13	 -16.08	 1440.86	 -12.62	 2.69	 6995.57	 51.93	SoGE-17-09-13	 -10.45	 -13.68	 -19.39	 170.92	 4322.76	 42.63	SoGE-18-09-13	 -8.66	 17.64	 -9.86	 -157.02	 4381.93	 53.20	SoGE-20-09-13	 -7.90	 1167.56	 11.17	 217.72	 13458.67	 400.82	SoGC-7-05-11	 -8.89	 209.37	 -2.78	 -658.15	 6556.52	 438.03	SoGC-8-05-11	 -7.56	 -31.04	 -17.28	 -497.88	 4002.87	 481.13	SoGC-9-05-11	 -9.37	 80.12	 4.36	 -500.60	 4521.22	 696.98	SoGC-10-05-11	 -6.89	 -48.46	 -53.70	 -435.92	 4473.27	 462.30	SoGC-4-07-11	 -16.19	 1134.08	 -8.10	 -543.99	 6247.31	 29.88	SoGC-5-07-11	 -17.11	 98.11	 3.56	 35.63	 3617.25	 85.26	SoGC-6-07-11	 -15.97	 1755.44	 10.36	 -804.99	 7895.01	 198.26	DDL-11-05-11	 -7.73	 730.64	 -20.40	 -233.74	 3908.53	 82.82	DDL-12-05-11	 -7.68	 1488.70	 -11.60	 -453.33	 5588.30	 174.08	DDL-7-07-11	 -15.60	 2102.01	 -2.56	 -590.94	 1394.34	 -351.40	DDL-8-07-11	 -12.94	 1649.75	 -13.78	 -614.12	 130.33	 -414.38	DDL-9-07-11	 -9.03	 1720.78	 -3.13	 -296.81	 1059.78	 -262.00	Axis-15-07-11	 -2.94	 46.42	 0.32	 -158.99	 1120.08	 -119.46	Axis-16-07-11	 -2.48	 -6.90	 0.36	 -45.32	 1260.36	 -151.10	Axis-17-07-11	 -2.92	 74.92	 -0.18	 -131.82	 1306.47	 -157.52	Hydrates-29-07-11	 -6.54	 -22.60	 -6.90	 -417.79	 2557.70	 -6.07	Hydrates-30-07-11	 -5.70	 -17.31	 -6.66	 13.09	 4470.22	 23.43	Hydrates-31-07-11	 -6.39	 229.95	 -8.42	 -581.40	 1597.47	 -58.38	
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BMC-18-07-11	 -4.36	 -3.54	 -0.02	 -294.73	 918.12	 -166.59	BMC-19-07-11	 -4.23	 10.36	 -1.58	 429.28	 3322.99	 54.61	BMC-20-07-11	 -3.55	 -10.81	 -2.89	 -272.19	 1357.28	 -9.01	BUP-21-07-11	 -2.03	 -65.87	 -0.93	 -99.57	 1825.42	 19.01	BUP-22-07-11	 -2.55	 -27.61	 0.84	 -329.61	 1895.60	 25.09	BUP-23-07-11	 -2.30	 -16.43	 1.51	 -55.88	 2217.23	 64.86	Folger-24-07-11	 -5.51	 84.54	 -2.12	 -591.16	 3779.39	 -31.81	Folger-25-07-11	 -6.63	 91.27	 -2.23	 -600.24	 5801.80	 -33.45	Folger-26-07-11	 -6.74	 133.86	 -11.33	 -918.16	 4028.47	 -56.87	Folger-27-07-11	 -9.90	 197.34	 -12.42	 -514.60	 3790.46	 10.17	BC300-11-09-13	 -4.76	 155.33	 0.51	 693.46	 7280.37	 217.00	BC300-12-09-13	 -8.82	 45.80	 2.62	 -146.79	 3542.03	 -955.35	BC300-13-09-13	 -3.34	 -9.68	 -4.32	 -99.64	 4212.73	 -529.36			 	
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Supplementary	Table	3.1	Benthic	fluxes	measured	in	sediment	core	incubations.	All	units	are	in	μmol	m-2	d-1,	except	for	O2	which	is	in	mmol	m-2	d-1.2	
Core	 O2	 NH4+	 NO2-	 NO3-	 Si(OH)4	 PO43-	
SI-07-1	 -14.10	 15.78	 6.02	 -336.43	 2138.52	 -142.78	
SI-07-2	 -16.97	 -15.54	 -33.62	 -419.61	 4688.91	 -154.09	
SI-07-3	 -32.86	 67.08	 -67.65	 -1018.62	 9924.88	 -468.45	
SI-09-6	 -8.78	 885.46	 -8.50	 -550.91	 413.41	 -122.91	
SI-09-7	 -6.49	 19.54	 -34.70	 -567.28	 710.14	 -242.30	
SI-09-8	 -10.57	 639.34	 -0.39	 -239.79	 2162.96	 -45.51	
SI-09-10	 -6.61	 176.10	 -33.08	 -61.88	 307.42	 -210.98	
SI	Ave.	 -13.77	 255.40	 -24.56	 -456.36	 2906.61	 -198.15	
SE	 8.57	 332.22	 23.58	 281.74	 3193.12	 124.87	
	 	 	 	 	 	 	SoGE-05-3	 -9.54	 863.11	 -68.70	 -349.43	 6610.73	 156.72	
SoGE-05-4	 -7.82	 38.87	 -11.85	 -92.38	 3844.44	 181.41	
SoGE-05-5	 -6.80	 -83.22	 -24.95	 -103.73	 3302.75	 251.75	
SoGE-05-6	 -9.21	 12.91	 -79.96	 -196.79	 5515.63	 230.41	
SoGE-09-16	 -16.08	 1440.86	 -12.62	 2.69	 6995.57	 51.93	
SoGE-09-17	 -10.45	 -13.68	 -19.39	 170.92	 4322.76	 42.63	
SoGE-09-18	 -8.66	 17.64	 -9.86	 -157.02	 4381.93	 53.20	
SoGE-09-20	 -7.90	 1167.56	 11.17	 217.72	 13458.67	 400.82	
SoGE	Ave.	 -9.56	 430.51	 -27.02	 -63.50	 6054.06	 171.11	
SE	 2.68	 582.09	 29.14	 176.47	 3052.87	 116.03	
	 	 	 	 	 	 	SoGC-07-4	 -16.19	 1134.08	 -8.10	 -543.99	 6247.31	 29.88	
SoGC-07-5	 -17.11	 98.11	 3.56	 35.63	 3617.25	 85.26	
SoGC-07-6	 -15.97	 1755.44	 10.36	 -804.99	 7895.01	 198.26	
SoGC	Ave.	 -16.42	 995.88	 1.94	 -437.79	 5919.86	 104.47	
SE	 0.49	 683.62	 7.63	 351.31	 1761.67	 70.07	
	 	 	 	 	 	 	DDL-07-7	 -15.60	 2102.01	 -2.56	 -590.94	 1394.34	 -351.40	
DDL-07-8	 -12.94	 1649.75	 -13.78	 -614.12	 130.33	 -414.38	
DDL-07-9	 -9.03	 1720.78	 -3.13	 -296.81	 1059.78	 -262.00	
DDL	Ave.	 -12.52	 1824.18	 -6.49	 -500.62	 861.48	 -342.59	




Class Family/order AphiaID Taxa SI-07-1 SI-07-2 SI-07-3 SI-09-6 SI-09-7 SI-09-8 SI-09-10 SoGE-05-3 SoGE-05-4 SoGE-05-5 SoGE-05-6 SoGE-09-16 SoGE-09-17 SoGE-09-18 SoGE-09-20 SoGC-07-4 SoGC-07-5 SoGC-07-6 DDL-07-7 DDL-07-8 DDL-9
Bivalvia Bivalvia 105 Bivalvia 0 0 2 2 1 2 0 8 7 8 10 4 11 10 8 1 0 0 0 1 13
Bivalvia Lucinidae 464250 Parvilucina	tenuisculpta 0 0 0 0 0 0 0 1 0 0 0 0 1 3 0 0 0 0 0 0 0
Bivalvia Lucinoida 489106 Lucinoida 0 0 0 0 0 0 0 1 1 1 2 3 3 0 3 0 0 0 0 0 0
Bivalvia Nuculanoidea 14657 Nuculanoidea 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
Bivalvia Nuculidae 204 Nuculidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bivalvia Nuculidae 140584 Ennucula	tenuis 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0
Bivalvia Thyasiridae 246819 Axinopsida	serricata 0 0 0 0 0 0 0 0 0 0 0 0 2 2 2 0 0 0 1 1 4
Bivalvia Ungulinidae 423334 Diplodonta	aleutica 0 0 0 0 0 0 0 3 0 1 0 0 1 1 0 0 0 0 0 0 0
Bivalvia Ungulinidae 582538 Diplodonta	impolita 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 3 0
Bivalvia Veneroida 217 Veneroida	sp.	1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 6 2
Bivalvia Yoldiidae 138669 Megayoldia	sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2 0 0 0 0
Caudofoveata Caudofoveata 151365 Caudofoveata 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 0
Echinoidea Spatangoida 123106 Spatangoida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0
Echinoidea Schizasteridae 513143 Brisaster	latifrons 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
Gastropoda Gastropoda 101 Gastropoda	spp.	(Juv.) 0 0 0 0 0 0 2 0 0 5 0 0 0 0 0 0 0 0 0 0 0
Gastropoda Buccinidae 149 Buccinidae 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Malacostraca Aoridae 101368 Aoridae 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Malacostraca Calliopiidae 146744 Calliopiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Malacostraca Caprellinae 101430 Caprella	sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Malacostraca Corophiidae 101376 Corophiidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Malacostraca Crustaceans 106673 Brachyura	spp. 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Malacostraca Dexaminidae 101378 Dexaminidae 0 0 0 0 0 0 0 2 2 1 2 4 3 2 2 1 0 0 1 0 0
Malacostraca Diastylidae 110398 Diastylis	sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
Malacostraca Diastylidae 181921 Diastylis	abboti 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Malacostraca Diastylidae 181974 Diastylis	pellucida 1 0 0 0 1 0 4 0 1 1 0 0 0 0 0 0 0 0 0 0 0
Malacostraca Gammaridea 1207 Gammaridea	spp. 0 0 0 0 0 1 0 1 3 0 0 0 0 0 0 0 0 0 1 0 0
Malacostraca Harpacticoida 1102 Harpacticoida	spp. 6 0 1 0 0 0 6 0 1 1 1 0 1 1 3 1 0 0 1 4 3
Malacostraca Isaeidae 101388 Isaeidae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
Malacostraca Ischyroceridae 101389 Ischyroceridae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Malacostraca Isopoda 1131 Isopoda	spp.	1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Malacostraca Isopoda 1131 Isopoda	spp.	(?) 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Malacostraca Leuconidae	 110414 Leucon	sp. 1 0 0 0 0 0 0 0 0 0 0 3 1 2 3 0 0 1 0 0 0
Malacostraca Leucothoidae 101393 Leucothoidae 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
Malacostraca Lysianassidae 101395 Lysianassidae 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Malacostraca Munnidae 118374 Munna	sp. 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0
Malacostraca Mysida 149668 Mysida	spp. 0 0 0 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Malacostraca Nannastacidae 110416 Cumella	sp. 0 0 0 0 0 0 0 25 44 20 17 3 8 19 24 0 0 0 0 0 0
Malacostraca Oedicerotidae 101400 Oedicerotidae 0 0 0 0 0 0 0 0 0 1 1 0 3 0 2 0 0 0 0 1 0
Malacostraca Pachynidae 547890 Pachynus	cf.	barnardi	(?) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Malacostraca Paramunnidae 261333 Munnogonium	tillerae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Malacostraca Paramunnidae 118801 Pleurogonium	rubicundum 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0
Malacostraca Phoxocephalidae 176848 Heterophoxus	sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
Malacostraca Phoxocephalidae 101403 Phoxocephalidae 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 5
Malacostraca Pinnotheridae 445050 Pinnixa	occidentalis 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0
Malacostraca Pleustidae 101404 Pleustidae 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0
Malacostraca Pontogeneiidae 176946 Pontogeneiidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Malacostraca Tanaidacea 1133 Tanaidacea 0 0 0 0 0 0 0 7 8 6 6 4 17 8 11 9 1 1 0 0 0
Oligochaeta Oligochaeta 2036 Oligochaeta 0 6 0 0 0 0 0 1 0 13 0 0 1 3 0 0 0 0 1 0 0
Ophiuroidea Ophiuroidea 123084 Ophiuroidea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0
Ophiuroidea Ophiuridae 123117 Ophiurida	(Juv.) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Ophiuroidea Amphiuridae 123206 Amphiuridae	spp. 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Polychaeta Ampharetidae 129155 Ampharete	sp. 0 0 0 0 0 0 0 0 0 0 0 3 0 1 2 0 0 0 0 0 0
Polychaeta Aphroditiformia 927 Aphroditiformia	(scale	worms) 0 0 0 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Capitellidae 921 Capitellidae	spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Polychaeta Capitellidae 326885 Decamastus	gracilis 0 0 0 0 0 0 0 0 0 0 0 1 2 4 1 0 0 0 0 1 2
Polychaeta Capitellidae 129884 Heteromastus	cf.	filiformis 1 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0
Polychaeta Capitellidae 157483 Mediomastus	cf.	californiensis 1 3 4 1 0 1 8 40 30 94 19 20 27 46 21 36 15 9 7 3 53
Polychaeta Cirratulidae 919 Cirratulidae	spp. 0 1 0 0 0 0 0 0 0 1 0 2 1 0 0 0 0 0 0 0 0
Polychaeta Cirratulidae 129240 Aphelochaeta	sp. 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Polychaeta Cirratulidae 326478 Aphelochaeta	cf.	glandaria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Cirratulidae 129242 Chaetozone	sp. 0 0 0 0 0 0 0 3 0 0 0 1 0 0 1 0 0 0 0 0 0
Polychaeta Cirratulidae 327416 Chaetozone	commonalis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 0
Polychaeta Cirratulidae 129955 Chaetozone	setosa 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 9 3 0 0 0 0
Polychaeta Cossuridae 129251 Cossura	sp. 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0 0 0
Polychaeta Cossuridae 129251 Cossura	sp.	A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Cossuridae 326845 Cossura	bansei 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Polychaeta Cossuridae 326847 Cossura	candida 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Cossuridae 326855 Cossura	modica 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 0 4 5 2 2
Polychaeta Cossuridae 129985 Cossura	pygodactylata 0 0 0 0 0 0 0 5 1 0 0 1 1 2 1 5 0 0 0 0 0
Polychaeta Dorvilleidae 971 Dorvilleidae	spp. 0 0 0 0 0 0 0 0 0 3 1 0 0 2 0 0 0 0 0 0 0
Polychaeta Glyceroidea 328132 Glycera	nana 1 0 0 0 1 2 0 0 1 1 0 0 1 0 2 3 1 2 0 0 1
Polychaeta Goniadidae 953 Goniadidae	spp	A 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Goniadidae 240625 Glycinde	picta 2 0 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Goniadidae 240564 Goniada	brunnea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Hesionidae 946 Hesionidae	spp.	A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
Polychaeta Hesionidae 946 Hesionidae	spp.	B 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Hesionidae 129314 Nereimyra	sp.	(?) 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 1 0 1 0 0 0
Polychaeta Lumbrineridae 967 Lumbrineridae	spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Lumbrineridae 327174 Lumbrineris	limicola 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 1
Polychaeta Lumbrineridae 333929 Lumbrineris	zonata 0 0 0 0 0 0 0 1 0 0 1 1 1 1 0 0 0 0 0 0 0
Polychaeta Lumbrineridae 329948 Ninoe	gemmea 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Polychaeta Maldanidae 923 Maldanidae	spp. 0 0 0 0 0 0 0 0 0 1 0 0 2 0 0 0 0 0 0 0 0
Polychaeta Maldanidae 129352 Maldane	sp. 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Polychaeta Maldanidae 130305 Maldane	sarsi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
Polychaeta Maldanidae 129360 Praxillella	sp.	(?) 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0
Polychaeta Maldanidae 130324 Praxillella	gracilis 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Polychaeta Nephtyidae 558190 Bipalponephtys	cf.	cornuta 3 4 3 11 3 4 6 2 3 7 5 5 6 7 6 8 8 9 5 6 0
Polychaeta Onuphidae 965 Onuphidae	spp. 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
Polychaeta Onuphidae 334032 Mooreonuphis	cf.	exigua 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Polychaeta Onuphidae 334275 Onuphis	iridescens 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
Polychaeta Opheliidae 130500 Ophelina	acuminata 0 0 0 0 0 0 0 2 0 5 2 2 1 2 3 0 0 0 3 2 5
Polychaeta Owenniidae 129426 Myriochele	sp. 0 0 1 0 0 0 0 2 1 0 0 0 1 0 0 0 0 0 0 0 0
Polychaeta Owenniidae 329073 Myriochele	olgae 0 0 0 0 0 0 0 0 0 2 2 2 0 1 1 0 0 0 0 0 0
Polychaeta Owenniidae 329080 Myriochele	striolata 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0
Polychaeta Owenniidae 146950 Galathowenia	oculata 2 0 2 0 0 0 0 3 3 8 0 5 6 13 5 3 0 0 0 0 0
Polychaeta Paraonidae 130578 Levinsenia	gracilis 0 0 0 0 0 0 0 9 10 15 5 6 11 5 8 10 3 3 1 2 2
Polychaeta Pectinariidae 337505 Pectinaria	californiensis 0 0 0 1 0 0 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0
Polychaeta Pholoidae 330542 Pholoe	glabra 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Phyllodocidae 931 Phyllodocidae	spp.	(Juv.) 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Phyllodocidae 334506 Phyllodoce	cf.	groenlandica 0 1 0 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Phyllodocidae 730040 Phyllodoce	cf.	multiseriata 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Phyllodocidae 129443 Eteone	sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Phyllodocidae 327523 Eteone	californica 0 0 0 0 0 0 0 0 0 0 0 4 1 1 0 0 2 0 0 0 0
Polychaeta Phyllodocidae 327528 Eteone	cf.	dilatae 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 3 1 1 1
Polychaeta Phyllodocidae 327530 Eteone	leptotes 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Polychaeta Phyllodocidae 254735 Eteone	cf.	pacifica 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0
Polychaeta Pilargidae 334520 Pilargis	berkeleyae 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Polychaeta Polynoidae 939 Polynoidae	spp. 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Polynoidae 130763 Harmothoe	fragilis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
Polychaeta Polynoidae 333959 Malmgreniella	nigralba 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0
Polychaeta Sabellidae 985 Sabellidae	spp. 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Sabellidae 155202 Euchone	incolor 0 0 0 0 0 0 0 1 0 2 0 0 0 0 2 0 0 0 0 0 0
Polychaeta Sabellidae 334322 Oriopsis	minuta 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Sigalionidae 943 Sigalionidae	spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
Polychaeta Sphaerodoridae 254759 Sphaerodoropsis	cf.	sphaerulifer 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Polychaeta Spionidae 131140 Paraprionospio	pinnata 2 1 2 1 0 0 3 0 0 0 2 0 0 0 0 0 0 0 0 0 0
Polychaeta Spionidae 129620 Prionospio	sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Polychaeta Spionidae 331112 Prionospio	jubata 0 1 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Spionidae 558839 Prionospio	lighti 10 3 6 1 0 6 0 37 19 27 10 24 2 1 0 17 4 16 87 16 68
Polychaeta Spionidae 131164 Prionospio	steenstrupi 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 2 0 0
Polychaeta Spionidae 334829 Spiophanes	berkeleyorum 5 10 11 1 2 6 1 2 1 1 0 4 4 5 1 0 0 0 0 0 0
Polychaeta Spionidae 334830 Spiophanes	duplex 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Polychaeta Spionidae 131121 Dipolydora	quadrilobata 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0
Polychaeta Spionidae 131124 Dipolydora	socialis 0 0 0 0 0 0 0 5 2 6 0 0 0 0 0 1 0 0 0 0 0
Polychaeta Spionidae 129619 Polydora	sp. 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
Polychaeta Sternaspidae 338196 Sternaspis	affinis 0 0 0 0 0 0 0 0 1 0 0 0 2 0 0 1 0 0 0 0 0
Polychaeta Syllidae 333450 Exogone	(Parexogone)	molesta 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Polychaeta Terebellidae 322588 Terebellinae	spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Terebellidae 330867 Polycirrus	californicus 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
Polychaeta Terebellomorpha 152292 Terebellomorpha 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0
Polychaeta Trichobranchidae 983 Trichobranchidae	spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Trichobranchidae 129717 Terebellides	sp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polychaeta Trochochaetidae 131576 Trochochaeta	multisetosa	(Juv.) 0 0 0 0 0 0 0 0 3 0 1 0 0 0 0 1 0 0 0 0 0
Sagittoidea Sagittoidea 5949 Sagittoidea 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0




Variable	 AICc	 F	 P	 Prop.	 Cumul.	
Chla:Phaeo	(ln)	 36.47	 7.19	 0.005	 0.188	 0.188	
Prokabun	(ln)	 34.69	 5.38	 0.005	 0.145	 0.333	
Porosity	 32.32	 3.21	 0.015	 0.074	 0.407	
Depth	 33.21	 4.00	 0.005	 0.088	 0.495	
Temp	 32.27	 3.17	 0.015	 0.088	 0.583			 	
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Supplementary	Table	3.4	Percent	variation	explained	by	individual	axes	and	relationships	between	RDA	coordinate	axes	and	orthonormal	variables	from	redundancy	analysis	of	benthic	fluxes	against	environmental	drivers	measured	in	the	Salish	Sea	in	May/July	2011,	and	September	2013.5	




Variable	 AICc	 F	 P	 Prop.	 Cumul.	
FRic	 40.30	 6.29	 0.005	 0.197	 0.197	
CWM.Mi.Lmt	 35.92	 3.03	 0.025	 0.083	 0.279	
CWM.Feed.SSD	 35.66	 2.86	 0.045	 0.060	 0.340	
FEve	 36.66	 3.53	 0.025	 0.057	 0.396	
CWM.Ri.S.mod	 36.23	 3.24	 0.030	 0.045	 0.442	
CWM.Mi.Slow	 34.63	 2.20	 0.075	 0.060	 0.502	
N	 37.54	 4.16	 0.015	 0.045	 0.547	
Simp	 36.37	 3.34	 0.010	 0.050	 0.597	




Variation	explained	by	individual	axes	(%)		 Explained	variation	out	of	fitted	model	(%)	 Explained	variation	out	of	total	variation	(%)	Axis	 Ind.	 Cumul.	 Ind.	 Cumul.	1	 44.58	 44.58	 30.23	 30.23	2	 28.93	 73.51	 19.61	 49.84	3	 18.21	 91.72	 12.34	 62.18	4	 4.50	 96.22	 3.05	 65.24	5	 3.04	 99.26	 2.06	 67.29	6	 0.74	 100.00	 0.50	 67.80	




CWM.	Mi.	Slow	1	 0.474	 0.384	 0.727	 -0.009	 0.512	 0.288	 0.207	 -0.035	 -0.001	2	 0.173	 0.420	 0.404	 -0.048	 -0.183	 -0.133	 0.558	 0.204	 0.026	3	 -0.042	 -0.280	 -0.108	 0.034	 -0.179	 0.393	 0.205	 -0.700	 -0.162	4	 -0.317	 0.016	 0.044	 -0.348	 0.497	 -0.018	 -0.284	 -0.176	 -0.256	5	 -0.576	 -0.502	 -0.377	 0.448	 -0.504	 -0.298	 -0.353	 0.400	 -0.516	6	 0.161	 0.494	 -0.246	 0.435	 0.303	 -0.134	 0.191	 -0.044	 -0.097	
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Supplementary	Table	3.7	Results	of	the	variation	partitioning	of	the	benthic	fluxes	between	environmental	variables	and	functional	diversity	indices.	X1	=	variation	explained	by	the	redundancy	analysis	(RDA)	model	of	environmental	variables,	X2	=	variation	explained	by	the	RDA	model	of	functional	diversity	(FD)	indices,	a	=	variation	explained	by	environmental	variables	only,	b	=	intersection	of	the	variation	explained	by	redundancy	analysis	(RDA)	models	of	environmental	variables	and	functional	diversity	indices,	c	=	variation	explained	by	FD	indices	only,	and	d	=	residual	variation	(unexplained	variation).8	
	 Df	 R2	 Adj.	R2	
[a+b]	=	X1	 5	 0.583	 0.444	
[b+c]	=	X2	 9	 0.678	 0.414	
[a+b+c]	=	X1+X2	 14	 0.889	 0.629	
Individual	fractions	 	 	 	
[a]	=	X1|X2	 5	 	 0.214	
[b]	 0	 	 0.229	
[c]	=	X2|X1	 9	 	 0.185	
[d]	=	Residuals	 	 	 0.371						 	
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Supplementary	Figure	3.1	Typical	changes	in	concentration	of	oxygen	(O2),	ammonium,	silicate,	nitrate,	phosphate	and	nitrite.	Data	are	from	incubation	#16	collected	in	the	Strait	of	Georgia	East	(SoGE-16)	in	September	2013.9	
			 	
	 213	
Supplementary	Figure	3.2	Relationships	between	functional	richness	(FRic)	and	A)	oxygen	uptake,	B)	ammonium,	C)	phosphate,	D)	nitrate,	E)	silicate,	and	F)	nitrite.	All	units	are	in	μmol	m-2	d-1,	except	for	oxygen	which	is	in	mmol	m-2	d-1.10	
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Supplementary	Figure	3.3	Representative	images	of	macrofauna	identified	and	discussed	in	this	thesis.11	
		
